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[sei^si mm 

[XII SHAH 2002.07.09 

»8hfe °»§SA|gx| 

LCD with CLC color filter and CLC polariser 

[§S^3E] 1-1998-101865-5 

[£Jg] 3§!JI 

[ □ El °! 3 H ] 9-1 998-000534-2 

[Sif^SMeim] 1999-001832-7 

9^S3I] MOON, JONG WE0N 

[^&JMS!s] 711012-1051714 
[^SSIS] 431-824 

s^it eisMi s&i^ mmm 1049-1 s^ibibi 401s 

[^3] KR 

imx\] mm^ *ii42£°i -^soii °imoi msit s*oi »aeua. □ 
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I^tfias] 13 3 13,000 SI 
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35-1 



1020020039609 H*}: 2003/7/3 

[ASH 

color filter)!- itr^rfe ¥^r^ ^^S^R^Hl ?Hi=r. 

a. ^tg^. ^e^Ei-g- 5L^>^ ofl^s)]^^ iHefoiB AHofl -f^ s^l (right 
handed pitch)* 7Hb ^1 1 5)-^ 3*)*](left handed pitch)!- 7>*1^ ^ 2 ^ 

*ll l ^^M 1 ^ ^<H1 ^3*H^ ^o\) 

^*}JL, #41 *r IE nf^ ^ ^*>JL ( #7j °n^3fl\t4 

^^"^ ^H^r -IKV^o. SL^Kr *\) 4 €si 

^tr ^1 1,2,3,4 ^SLS. ^ ^^S.*}^*}^ JL^S.^ 

^ 9X7} ufig-ofl ji#^ol €^ 0 ^^fi^l^l« ^ ^cf. 

£ 4 
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^-efl^EfleJ «2fl^ ztz]3gB\3\- fel|it|eJ S^-fe ^ {LCD 

with CLC color filter and CLC polariser} 

£ 3^ S. 2^ ^^3LAl^l# ^^Kr ^^-^ ^£j. 7 ) sigolji, 

°1H^1 i^lH^^^- H^ltr £^o] ji ) 

£ 7^- ^ ^^^1 2 ^HHl 4^ ^3£*1#*1» 7flt^l S^ltr 

^, 
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77 

— ) 



102 : 7]^r 104 : Z}^ 7]^- 

106 : CLC 108 : ^# 

110 : $\<#x\ 3g# 112 : 

114 : afl 1 CLC 116 : al) 2 CLC €^ 



<ie> ^ #^-8: ^S^l^H -£*V #efl^Efl^ 1s]^eK 0 1^]- "CLC 

tW. -*7l ^S7V 7>^JL ^71 1^1 £-7>^ tifl^o]] 7>^ ZL & , 
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<18> Ej-eH, ^7) ofl^ofl < ?]7>5l^ ^71^ 37]=- ol ^ 4 M«H^ 

* ^4tr ^ <$o] 2,s£s)o] Jf^lf £^ ^ 01,4 

5. afll^ ^-^^1 <^ (Active Matrix LCD : AM-LCD)7> «H£ ^ ^<3^V ^p- 

-f^H 7># 51 cf. 

<20> o.s. a^l^ll- ^*Rr 7)^91 ^ iL 

<2l> £ 1^ <^ti>^ol on^ S A]^l^- ym^SLS. *V JE^°14. 

32X8)1- i^?V ^e^E-1(7)4, #6fl ^-^(18)°1 ^7}® 

(5)4, 2)-^^^(P)4 4^^(17)4 i^^^4(T)# i^-*V 

eflojufl^ol 7) #(22)JL5. ^"71 ^-0.7)^.(5)^. t}^-7}^(22) a>o] 

<23> a o v 7 i §>«-7l^r(22)^r ^^lol^^-olej-jis ^o^l ^}o] a^H^l^Cr) 

7} oflH^^^Bfl (matrix type)S. 4*14^-, ol^^j- cf^o] ui-nve ^j^s. 57^].^ 
447>tt 7flo]HWfl^i(13)4 ^olE>fl^(15)ol 

^^°14. ^"71 2}-i^^(P)^Hl ^^Tir 4^^(17)^ <?1 l-^-^M- 0 ! ^- 
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(indium-tin-oxide : IT0)4 lk°\ ^ ^^ 0 ) ™)o]x£ ^JE^ #^r& A >-§- 

*)l^Rr ^e}oiE( 5ack ii g ht)(30)7> ^^4. 

^1^7)- o]7>^Ta, cflo]E^ A]Jl7l- 5^ ^(17) A3. °17}£{JL, *\2.7} °}7}S\x) ^ 
<27> ^, #7l <*}*J SAl^l^ 3g-o. ^ ^2:7121 <&&°)t±. 

<28> ^a>^o.s ^R^KlDfe *?3M e (30) oil *\ ^ o]-g-^ 

71 fl*Hfe ^7fl^ 71^ ^&°\) ^ WlJL^^^] %^7]°) 

<29> ^-71 7l^ «]eMB s^Kr 2 ^ 3g#^(*l 

<30> ZLBlM-, a o > 7 ] «fle}olE(30)^ w o >^ 

7] ^5^-o]H(30)l- A>-g-^l 3.*}^ ^o) <&v±. ^, D£7} ^is] 



35-6 



1020020039609 #^ 2003/7/3 

<3i> SEth £4#*H1 *M*-4^ €^3(8)^ ^e^E-lS. # 

71 ^^Ei-S ^4^& "INS. «|e?-o)E(3o)ofl^ ##4^ #4 g 
4. 

<32> a> 7 )^ ^-o] ^£ 7 > S-^l^-i- *M^7l ^71 ^4^4 ^4^ 

^£5L# ^>44^r tflfe ^M]7> $14. 

<33> ^-#*V ^ ^A^H^ fl5L4 §-^11- n^}7) 4*fl ^efl^Efl^ ^4 JL^ 

% <>l-g-*H #31^313 ^(Cholesteric LC ; ClO^^m 4~8-4 ^-efl^E^ oj>^ 

&4#47> <£^/7fli£4&4. 

<34> o^}, £ 24 ^4^ ^4 ^^iAl^l- %V 2 -^ ) Aj- 7 j §3liEfl^ %&|^ 

Ei4, ^ ^#4:«1144 ^4 ^ip^ <^o>a.rf. 

<35> S. 2^ fS)|iEi^ ^E^E^4 5L^Hr ^4*1 ^ 

^£4#*1« 7fl^ #iS;e o 14. 
<36> s.X\^ H ].<4 ^-oi ( ^efl^ CLC ^e^E^4 CLC ^4^ 4^M# 

4(50)^r 1 4^(52)4, 1 4^(52)4 ^°fl^ CLC ^4^4(54)4 ^#(58)4 
4 2 7l^-(58)ol ^4^, 2 4^(58)4 #^1^ 4^4 ^f-(QWP : A/4 §3H 

H)(60)4 ^WUinear pol.)(62)4 ^£4- 
<37> Aj- 7 ) ! 7]#(52)4 *>4°fl^ ^W(64)4 ^4°m(66)7> ^^4. 

<38> £^ #4 5§4^4(54)4 ^^K64).CLsL A>-g-^>^ feliEfls] ^ 

^ ofl^cq ufl^tifl&|7> 4^^* 3^*Kn 5^, °] 4^4 "o^l n 
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<39> ^efl^| ^oJH, #71 CLC ^€^(54)^ i^Rd^l ^l^^^-S. 22 

°J *}JL 91^ «efliEflBJ op^^. A>-g-^ji ( ^^(64)^ 4^a c V^ol Sl^ « 0 > 

<40> ol^*}- ^-fofl, CLC ^^(64)^1 Eg;*V #cfl<* sj-^-cflSl ^ f 1 2H£ ^^-o] 

t4£1ii, ^ CLC 2|ei€£i(54)!- ^fl °-^#(56Hl £^*>7fl 

<41> °H, CLC ^s)^b](54)^ ^^( r ed)3f ^-^(green)^ ^(blue)£) 9J-§- -*MW^ 

A $r^v}t)r ^A^^- ^4 ^^8: S^KE^- SRrdl -§-c^ ( ^-g- S ^§>^ ^ 

<42> o]^ ^"Ol is}T£ t ^cfl°=j ^ - ^37). ^tg-^ ^ sg^o] ti> A ]. 

<43> o]^i£ ^Afl^. ^Ajjo. S^oflS. ^^^>t1] ^-g-^rf. 

<44> a].<4 ^-o] ^Ajs} J= jt^ ^^^^1^1^- ^ ^B-A^ o]^ 

£ 3-8: #S*H 

<45> £ 3^ 51 2S] ^S^l^-I- ^ W a^ T^olcj-. 

sfl^th 
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<47> #71 ^ CLC ^^(64)* ^rM-^, A o v 7l CLC aV A ^|. 

-2, *fl#*Rr #7] CLC ^#(64)# *^}7ll ^cf. 

<48> ojufl, >s-7i ^e}olH(66)S «VA>^ jjL^ tf-g, «flej-o]H(66)^1 9]^ «V 

A>s]TgA-l a}-^ ^^fo.S tf}^7fl ^M, ^1 CLC ^#^(64)^ -f-^Ml ^4. 

<49> ^, >^<3] cfl«f«-c] e]A>ol # ^( r ecycling)£]^ ^oflAi ZL 

£°1 »>^°1 CLC ^^(64)-i- -f-^Ml 
<50> -*7l CLC 3a#^(64)-g- ^-tflq ^tfls] Hl^ CLC ^e^e^I- ^uf 

R,G,B ^ ^3 Sf-^-tfl^ ^ s^Al7icf.(2]]^^>^ ( 3)4) 2^6)]^ 

<5i> ov^ oi^-tb CLC ^ei^Ei(54)£) ^ofl icj-e)- v}±t sMi^H^- 3^ 

X\EL 7>^1^ ^^-o] JjLjzJ.^ ^olcf. 

<52> ojnfl, Aj-7] CLC 2^^(54)^ «>a>^ 4V7I CLC ^#^r(64H tiU}^ s\. 

3 ^ 3f€ ^^5. CLC ^^€^(54)1- ^4^1 ^cf. oj&l^. sf^ol 

sJ-^Vojj sfltg-t^ cfl w-^o) uio] ^s]^ ^ji CLC ^e^Ei(54)# ^-4 

<53> ^7} CLC ^ei€BK54)# <^fK56)-4 ^^h^»(60)* ^-4^ 
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<54> t>><4 Qo] ) ^-efl^EflsJ «^ 2} a}o] (recycl ing)*}^ 7} 

<55> ZL^M-, CLC^l ^HRr 1H tfl*Hfe ^^©.S. ^ J± 

4 ^K>7l nfl&^l, t^^S- #*>*>^r ^ ^-£-3. #A>§>^ 

^Aj]^ cfSTfl a.ol^ ^#o] q-EH+r}. 

<57> ^Tg£. g-afl-i- «fl^*>7l ^ 3J.2.3., ^^§^^4 tiflEl- 

o]h a>°H ^ ^tfl^ o.^ ^ ^ aVA>§>£^- aflo^ 1 tslli^l^ 

31 ^ 3f*H 

<58> o]<4 ^-Ol ^ig, ^sfl^ ^^5. ^ ^^\^ 7\*}7\] €4- 
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^ ^^^34; ^7} ^#^3 ^HjLoll ^€ ^#4; ^71 

^1 ^€ ^1 1 7l^r4; ^>7l *fl l 71*^ *Hf*fl ^^#4; 

^1 ^€ CLC ^el^sq-; #7l CLC ^e^E^ *p?-<i ^ 2 71^4; #7l *fl 

2 7^ *>-^.6fl ^5)51 ^ sHNH tfl-§-*Kr -f^ HL^ 2)^11- 7}-^ 1 

CLC ^7} *\) 1 CLC ^-^Sl^., #tflej sKVcflofl tfl-§-*}JL # 

7] ^1 1 CLC ^ y o v *^ 7>^£S. ^] 2 CLC ^"71 

2 CLC *>^.oj| ^Aj^ MflE^olHl- ^tB}. 

<62> ^<HH, ^-7] ^# A}oloH ^l^, SA>^ ^ 

<63> iE*>, ^7} ^1 1 #7] iL#€#^ #JjLofl ^S|J1, ^#*> iL 

<64> *fr 7 ] CLC i^aX]- ^3 spg-cflofl tfl-§-l5Hr %4r 7] 

JL, ^7l 1 CLC ^##4 jx)^^- 3}^§- f^AS 

<65> ^-71 ^5^o]E^ 3^ ^-^jq. ^ofl isfl^Kr 5t]a 
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<66> # 7 i ^ ! CLC ^^o. ^ >7l Bn^ olB<HlAi ^ ^ ^^^^ ^ ^ 

<67> £ 4 f s-^ofl j^tg ofl^^^- ^ x A^^^; ^ 

^€ 1 7]#uZf; ^"71 Xl 1 71 ^ SHLofl °-^#4; #7l ofl^^o] ^ja^ 

^€ XI 2 ^*t##4; ^-7] xl 2 ^##si ^o)l ^s)^ 3]^} # 
71 spjLofl CLC ^e^Ei^-; >5M CLC ^e^E^ ^ofl ^ 

€ XI 2 71^4; AV7I XI 2 7^ ^ofl ^.33. sj-^-cfl^ tfl-g-^ -f^ £ 

^ =M 4*1« 7^1^ xl 1 CLC ^^&4; ^7) XI 1 CLC ^ofl 

^71 XI 2 CLC ^ofl ^£ Bfle}°lBl- i^-tVc)-. 

JitfSH ^0)^ ^0)^ Ji^ # ^ 3 o. ^ ^ 

<69 > ^oM CLC ^4 *]£I 4#3H tfl^fe ^Al7l 

^, ^"71 XI 1 CLC ^#^4 #t|] 7M^ ^io £ ^cj. 

<70> ^-71 «Qi*M Sfe ^J,^ ^4 *fl^Rr SjH sj-^cfl^ ^ol -f^^cf. 

<71> ^"71 XI 1 CLC »X^1HX1A-1 ^A>^ Hj ^ ^ ^ ^ ^ 

m -f« ^^^--g- ^mh^ 3 -a- ^jo-s w . 
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<73> — *fl l #X|afl — 

<74> ig-igo} ^ ! ^AHl^ CLC ^4 0 lB a}o)°\] 

4€- 7}*) ^ CLC T^Hr m$°-3. tr4. 

<75> s. 4^ *ll 1 ^*HH ^ ^5.*1#*1« 7fl5?3_2.3. £*1*!: 

<76> £^1*1; tJ}<2}- ^-ol ( *ll 1 ^AHH r^-s. ^ ^^S^l^l(lOO) 

^ 2fl i 71^(102)4 ^ ^1 2 7l^r(104)A>oloil CLC €3 ^(106)4 ^#(108) 

* ^*>JL, #7l 1 4^(102)4 ^ofl^ ^#(QWP)( 110)4 ^#^r 

(linear polar izer) (112)# *H1^ 
<77> >g-7l 2 4^(104)4 ^B^Itt ^1 1 CLC ^#^(114)4 2 CLC ^#^(116)^: 

^tr4. 

<78> a o v 71 ^ 2 CLC ^#^(116)4 *VM^r 44^(118)-!- ^M3?r4. 

<79> Aj- 7l tifle)-oiH(118)^ 21 , ^ofl sfl^Hr s]a 2r^°fl 4-§-*Rr 

ft ^rfjB^ 7>44, *fl 2 CLC ^W(116)£r #Efl4 3X|-^-rflo11 tfl-§-*Hr 4 

% iE^b -f^ 4*1 (Left or Right handed pitch)* 7>4 ^tH^. 

<80> ^1-71 1 CLC ^^(114)^: #4 «J}eHIS(118)olH 14^.^ ^,^,^0} 51)3 

4#^ 3# ^ ^ &5^r 7>Al^- oi^^o] 2] ^7}- oVvl ££^3*1 ^ ]£±r 

4€ (Right or Left handed pitch)* 7>4^ ^tr^f. 
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<8i> ^,^11 CLC ^W(114)^r ^) ffA^ 7>Al <$°is>] 3.^ tH-g-^j- 

<82> ^ofl^ s$ 7 ) ^ ! CLC ^^(H4)^- *)] 2 CLC ^^(118)-B)- *>cfl 

51 2)^11- 7}^l£s ^^ji, a> 7 ] CLC 2^^(106)^7 »1 1 CLC ^^(114)5f 

<83> o^, £ 5^. ^-^H, a>71 -^Bl-ojB^ 1 CLC ^) 2 CLC ^^^) i 

<84> £ 5^ ^J-7l l ^Efl^EfleJ ofl^§ ^^54 afl 2 fellit|5J ^ ^e|- 
<85> ti >5f ^o], «n^olH(118)^ ^, Z\EL ^cfl(XR > \ G .A.B) 6 fl 

<86> av 71 «j]^o)H(118)^ #JjL6fl ^ 2 CLC ^^(116)^ #cfl<* 2)- 

<87> ^el-olEdis)^^-] S a>^ ^1 °} 50%!- ^HHr ^-g- 7>^14. 

<88> ne-m-, ^>7l «U}4g 2)-^ 3g-f se^- 2 CLC ^^(116)4 «]b)-o]b(118) a>°1 

(116)* -f-^Tfl ^cf. 
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<89> #71 all 2 ?? €##(116)3 #^1 ^11 1 CLC €##(114)£ #7] 

(118HH SA>£ife % & 3, %qsn n\3. sFM* afl^t!- 4#3H ifl-S- 

oo> ^, #7l «JleMH(118)3 i^H^ ^<HH €r4-#tlH ^-§-*> 

<91> nfUfl, #71 afl 1 CLC €##(114)3 ^-^AS. ^Af^^ €# f 1 ## 

t)l^ o_cg ^^-(150)^- aVA}sl^ cfAl ^e|-B( 118)3" all 2 CLC €##(116) a>°H*1 ^ 

A>ol#^ sq^-fr 3 ojgAi #71 all 1 CLC €##(114)3 #€AS q-iLTfl €4. 
<92> nJ-eH, «>3 ^ #*H^-& 7}x}±= CLC €### ^-g-^Ml £|€, 

B(118HH 24€ 3, ^r, 3^3 4#3H Sfl#*Kr 3€°.S 3#SRr SL#7V 

Jl££S 71^1 wl^fl ^ ^ 5d^r #^°1 $14. 

<93> olxtfl, #71 all 1 ^ all 2 CLC €##£: 4 *1 3 #U=°1 3 °1 SJ^ 3M d >M^ 

#tfl#1M€ sltf. 

<94> ^#*V w>3 ^ s.^^. 7 }*lfe- ^ i CLC €##4 *fl 2 CLC €##^§- 3.^r °A 

^S.A\%x)2) #^ °1^>, £ 6£ ^ ^^W- 

< 95 > £ 6 ^ 5L 4^ ^^SAl#^m *4*Kr ^3 €#-^-8: 

<96> £Al^ W>3- ^-o], «Ae|-olH( 118)^1^ 21, ^, ^3 3}H ##^3 ^1" 

^ sl^ll- 7V^1^ all 2 CLC €##(116)^§- , 2j-# €#^- ^a>£1ji ^-^ €#^1 

*«#*Hr ^°1 ^4^4. 
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<97> ojnfl, Ajr 7 ] u_U}<£ ^ jg^vg. *g 2 CLC ^W(116)2f ^bHB(118M}<>HH 
^Ht^l -f^ ^#JlsL ^^^-ol w>^o^ ^)] 2 CLC £##(116)^8: ^A 

<98> #71 all 2 CLC ^^(116)^: ^ 3^ ^4 ^aao) ^ 3 ^ 

*<H1 *fl^Rr -f € #%°] #7) z\] 1 CLC ^^(114)^ ^-^}t]) Qt\- . 
<99> <>H , CLC m%#-8r ^SLS. Sj-^-cfl^ »J-Qr ^A>^ ^o] <& 7 ] nfl^ofl 

^71 ajeWH^ *H 2 CLC 5g##(116)-8- tfl^ all i CLC 

(114)31 ^ ^cf. 

<ioo> ^)| i CLC ^W(114)# 3, ^, ^aj{ ^ CLC 

b-](106)^ #JjL ofl^f,(io8)oi}. ^a o >^ ^_g. (no) ^ ^ a^^( 112 )ol % 

A d 3 JtAS ^^^(112)^- #2|.§>7ll 

<ioi> v}9\- ^ o_ s.^ -f^ ^^-^ ti}A>Al 71 ^ atf l CLC m% 

#(114)4, ^ 2f€ i^H^fe ^1 2 CLC ^^(116)-g- 

<102> tc)-^, #efl^ ^ 7>^c-fl °§<*^ <g^o] cfeTfl j^o^ ^ol igs$is}x\ 
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<104> — *\] 2 -^Hl ~ 

<105> i£^o} 2 ^lofli- s$ 7 ] i ^Aj^l^ ofl^^Al^Hl ^-^(diffuser)^: 

<106> S. 7-€r li^^l *ll 2 'gAHH 4^ dn^^Al^H 

<107> hv^o] ^ 2 ^aHH 42 ^-4^ on ^ K x\ ^1(200)^ ^ 1 71^(202)4 

^ ^ 2 7l^r(204)^>oloil CLC (206)4 °-^#(208)* ^^Jl, #7l *)1 1 7l 

^•(202)^1 ^^1^ ^-^(210)4 €#(QWP) (212)4 ^W(214)-i- *H|5. ^ 

<ios> a o v 7 ] ^ 2 7l^r(204)^ <5pf<^ -f^ 4^1 (Right handed pitch)*- 7}x}±; z\] 1 

CLC ^^(216)4 ^€ ^^(Left handed pitch)* 7>x]^ 2 CLC €^(218)* ^ 

<109> ^-71 1 CLC ^^(216)^8: <#7] «^°]B<*IH 4^ ^ ( ^- ( ^Aflo] s| 3 4^.0. 

<r ^lf <3<^H ^^^°J 2)*l7> o]-^ -g-<£^o] .0 <g ^ (Right 

handed pitch)* 7}x) ^ ^*\JL, #7} *)1 2 CLC ^W(218)^r M<5] 4*<H1 <fl-§- 

<110> *U 1 CLC ^^&£r ^ a o V ^^ 7M ^ S.^- 4^H1 ^-§-^}fe 4 

*1« 7H£S 4^ 7 > S^S^ ol^ ^ol o^e]-, 4^-ollnV r}]-g-*>i^ fEflA 

Eflei ofl^o^ ^^ 7 ]. s^sM SU^K^M 1 ^ *ll 2 CLC 4*1^ ^ 
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^71 CLC ^Bi^E^ #71 *fl 2 CLC #tfl 2] ^11- 7H£ 

<m> #7] 2 CLC ^^£(218)3 ^PMl^ ^eJ-^lH(220)# 

<112> ^^^j- W }<q. ^-o. ^o. ^. 7] ^ x ^AjcflS] on^^^ofl^ Alo>z]-g- + ox 

<H3> av 7 ) ^ : CLC^^(216)2]- 2 CLC ^##(218)^: -f^A <^^(208)£] ^ 

—•5=- A o V 7l ^-^(210)* -f-*fl -^>5^ ^Bflol7l Ufi^-CH] Alo>^ 

<114> Ojufl, Aj- 7 ) ^^(210)^ *S.ZL^ SH+^-g- Aj-g-^- o^ji a o > 7 ] 

<115> Aj- 7 j ^-^(210)^ ^ oV^ofl ^§ o^Jl ^go] U>^o]l ^ 

<116> ^, sj-^o] ^.^ofl 4^ ofl^sfl^oj o]-4 wV o]^ a^oflJE ^7)]1- ^ olcf. 

<117> ol5r>, 3 ^Hl^r ^-7] ^ 2 ^Al^o^ j^^tf. 



<118> — 3 ^ofl — 

<119> S. #x$si\ 3 ^A]^ 2 ^Al^oj ^oflAi, Aj- 7 ) ^-AV^-o] Aj-JjLofl 

<120> 5L 8^r 3 ^AHlo!] o}-^ ^^SAl^l^ ^ 7fl^3 
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<i2i> s.X\i& ^-o] ( «fl^SAl^l(300)^ W *fl 1 7l^r(302)4 s}^ 2 

71^(304) A>oH] CLC ^b^e-1(306)^ ^#(308)^8: *fl 1 71^(302)21 

A o v«.oi]^ ^*(310)^ ^-§-(QWP)(312)-4 i^f(314)4 XI 1 $ 

^-(316)^: ^V^lS. 

<122> ^-71 2 7l^r(304)Sl *>-^l^ ^*1 (Right handed pitch)* 7}*}^ *)1 1 

CLC ^^(318)4 s|^l(Left handed pitch)!- 7}*l^r ^ 2 CLC ^%^(320)^- ^ 

<123> ^"71 1 CLC ^^(318)^8: #7} ^hH^H M--£-T7 3,^,^^ ^3. 

^ ^ ^5^- 7Mt ^>\i Sr^aJSl -f^ ^1^1 (Right 

handed pitch)* 7>^£^. #7l *fl 2 CLC ^##(320)^ tfl-§- 

<124> a, *fl l CLC ^^£(318)-^ ^v)} ^-QO-S. 7}*] <%<$2] S.€- tfl-§-*> 

efl^Efl^ dj^JiS] 3q^l7> S^^M &t]-.(#7l ^ 1 ^ ^ 2 CLC *\*}t= *\3. 

€4. A J-7l CLC ^^tt *fl 2 CLC ^^-*sf avtfl^s? B1*H& 7> 

*1 Sl^ 

<i25> ^-71 ^ 2 CLC €^(320)^1 *Hfoflfe «^5l-olH(322)« 

<126> £^isV -#7} 4 1 CLC ^^(318)4 A 2 CLC ^^(320)# -f-*fl 

(308)^1 $#SLg. #A>t!; ^ol ^1-71 SKV#(310H 3*11 ^€ ^^^-S. 
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ul-^ ^#(312)* 7^1^ ^^^S #^*Kr ^4 ^Aj-*1<£^ 

<i 27 > ^°1H ^Be}-iB(contrast) *1*hl- -f^^l 

<128> 6\& frfl^i^l ^sfl ^i^*]: a]o>z^ iL^-g-(314)^ ^SMl 5]^, Aj-7] 

€f-(312HH^ il^fl # ^ 9XPr. 

<130> ol^} ( ^ 4 ^aHI^ ^"71 ^| 1 CLC a}°H iL^^ itsis} 3^ 

<131> — 4 -^H — 

<132> 51 9^r ^ 4 ^ AH ofl 4€- ^^SAl^l* 7fl^^.S. £A]^ 51^51 

<133> £Al^ ^-ol, °J\^g.X\ ^(400)^ 1 7}%U02)3\- o-}^- ^1 2 

7l^r(406)AHo 1 l CLC ^§&| ^ (408)^ ^#(QWP) (410)*]- 1 Ai ^^(412)4 

^#(416)1- t 1 ^^. 
<134> Aj- 7 i *n ! 71^(402)^ Aj-^-o]!^ ^-^(418)4 ^11 2 Aj^^(420)^r ^Aj^Vcf. 

<135> Aj-71 *)1 2 71^(406)^1 ^f-^ -f€ (Right handed pitch)-!- 7}*}^ *\] 1 

CLC ^##(422)-4 3±Q sl^KLeft handed pitch)* 7}*)^ 4 2 CLC €W(424)-§- 
Ajtt4. 
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<136> *fl 2 CLC ^#^(424)^ ^oll^ ^5}olH(426)# ^ 

<137> ^^oflA^ #7] «n^^(416)4 CLC ^e^EK408) ^}°H i^§-(410)^ 

^##(412)* ^^}7fl 5]^, *JaH1 tili2*H #ja.cfl j^Aj-^s.^. 

<138> ol^> ; £ 101- &^}<^ £ 9^ ^Aj^Al^l^ ^ ^^W. 

<139> £ io£- £ 9^1 5L*m ^i^al* ^ ^s.^^. Ai^^l ^ ^ 

<uo> £ a1^ hV^ ^-ol ( «flsl-olH(426)S^-Bl #i£# ^ ^ *§#^ #7] a)1 2 

CLC ^^(424)^1 tiVA>£]^ avig -f^ X^Rr ^ ^ 2 CLC 

31^(424)^ ^--4*1^1 

<i4i> o]ufl ; # 7 ] tiVAf^ ^ All 2 CLC ^^(424)21- tf\x%o] ^ (426)a}c>1 ofl ^ a) 

^M#^ (recycling^ ^^fe ^°J: ^ w>^7fl SH ^1 2 CLC 

^^(424)^- *^>7ll ^cf. 
<142> # 7 i ^ 2 CLC ^^(424)* -f-^ -f^ ^a-1 aj^*v jl#6J| ^ l 

CLC 5S##(422)# ^--4^1 3^31, #7l 2 CLC ^#^(424)^- -f-^tb # 
2|-#cJH Sfl^Rr *l£r *)] 1 CLC ^^(422)^1 ^oflA-1 ^ ^ 

3 711 sl^>°l#^ ^^§- 3 1 CLC ^^(422)^1 x^SLS. q-_$_7ll 

<143> #71 ^1 1 CLC ^^(422)* ^"71 CLC ^ ^E-l (408)* ^--4 

*>7fl slZL ^^>^, ^#*> ^#(410)* *^>^a-1 #«-6il a)1 1 #%&U12)°] 

S)<H ^1 1 ^^(412)^- *^>7ll 
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1 % ^^(412)^- ^ ^^#(416)21- ^-^(418)3f 2 ^ ^ 

^(420)* #A}*}7fl ^cf. 

A. 



1-^11, ^^sfl^^ ^ol^- jisj-^o] *=j^ on^^Aj^- 

*r Jl47> 
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#7] *Hf4l 

-8-71 3#*> ^f-^ ^€ *fl 17)%^; 

#7} 1 fjpjMl 

^71 <^f^ ^ofl CLC ^s^^sV; 

^-71 CLC ^el^El^ sH?-^ ^€ *fl 2 7]t4; 

7H^ ^ i clc ^^4; 

#7l *fl 1 CLC ^W^l T^^U, ^tflofl tfl-§-€f}jl #7l 1 

CLC #tfl 1H3=3 7>x]£S. *fl 2 CLC ^^fr^; 

^"71 4 2 CLC §Hfofl ^€ «J|eHB 

2] 

*fl l 
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*n 2 9i°]*], 

4] 

^"71 CLC ^^TT ^-Ajj^ ^Aflo} ^ 3 B^^H tfl-S"^ ^4*1 ?1 

-2, afl 1 CLC aVcfl ifj-tg:^ jq^s. c^sa^*). 

5] 

*fl 1 *<M1 91°]*], 
I^t 1 * 6] 

-*7l *H l CLC ^-71 «»e}-o]H°lH ^Af^ ^ ^ ^ ^Aflo] ^ ^ 

cflo^ -f^ aj-^ ^-4 a] ?1 i=- ^^JEAl^l. 
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7] 

*ll 1 ^Hl £M*1, 

#7l 3#*V ^Mj-S)^ X/42} 3# *1<£SM: 7^]£^ ^ X/4^# 
8] 

XI i ^W*}-; 

#7l SHM^ *>«-ofl ^€ 1 71^3)-; 

#7l Xl 1 71^21 ^Jfofl ^^#4; 

#7} <*]^#£] UrB^l ^-^^ xl 2 ^€^31-; 

#7l xl 2 ^W^l §>«-ofl ^#£1^ 41 #*> iL#€#2f; 

#7l J±#€#3 ^ofl CLC ^e^E^; 

#7l CLC € ^ ^ ^ ^ ^rPMl ^ € *ll 2 71 ^-Oj- ; 

#71 Xl 2 71^ ^ofl S^*V Sj-^-cflofl Cfl^>^ ^ H~ ^ 3T)^1 

# 7>x]^ xl i CLC ^ W^f; 

#71 Xl 1 CLC ^W^l ^slJl, #tfl<3 spj-tlH cfl-g-^ji, #71 XI 1 

CLC ^#^-4 ti>cfl« 0 >^^ 21*11- 7K*1^ XI 2 CLC 

#71 XI 2 CLC ^^Sr£l *B^1 

# 5Lf-*Kr <^SX|#*1. 
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9] 

^>^# ^M^H: A]0>Z]- if"^ ^atAl#*l. 

10] 

*H 8 %H1 5a°H, 

^-71 CLC ^eliEib si a sHNH tfl-§-*H= ^ *MM?1 

ji, #7i *n i clc tiVtfl tg-^ 31^11- 7>^i^ ^i^aAi^i. 

in 

*fl 8 sa°H, 

^-71 MH^olH^ ^^3f ^-4^4 ^A^ofl Sfl^}^ 3^a Sl-^-tfl^ Mlo] -*^*]- ofl^ 

[^^J- 12] 
*fl 11 

^-7) ^1 1 CLC #7] «fleMB<HH 24^ ^ # 2}a sj-^ 

tfls] -f^ BE^ 2H&^#-£- ^^171^ ^^SAl^l. 
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